I(- /<? - oo 



! o 



Please type a plus sign {+} inside this box ^ [F] 



PTO/SB/05 {08-00} 
Approved for use through 10/31/2002. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



n nAari . aD , uom »• a + , * ^ atent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
=^= . Under the Paperwork Reduction Act of 1995, no persons are requi red to respond to a collection of information unless it displays a valid OMB control number 
CO S ' ~ 1 — . — — , , — _ __ 



UTILITY 
PATENT APPLICATION 
TRANSMITTAL 

y (Only for ne w nonprovisional applications under 37 CFR 1 53(b)) 



Attorney Docket No. j KCX-224 (15065) 



First Inventor 



Title 



Williamson et al. 



A FILTRATION DEVICE 



APPLICATION ELEMENTS 

See MPEP chapter 600 concerning utility patent application contents. 



3.B 



Fee Transmittal Form (e.g., PTO/SB/17) 

{Stthmtt an origi/ictl and a duplicate for fee pracesungj 

Applicant claims smali entity status. 
See 37 CFR 1.27. 

Specification [Total Pages fTgH ] 

(preferred arrangement set forth below) 

- Descriptive title of the invention 

- Cross Reference to Related Applications 

- Statement Regarding Fed sponsored R&D 

- Reference to sequence listing, a table, 
or a computer program listing appendix 

- Background of the Invention 

- Brief Summary of the Invention 

- Brief Description of -the Drawings (ff filed) 

- Detailed Description 

- Claim(s) 

- Abstract of the Disclosure 

. (3T] Drawing(s) (35 U.S.C. 1 13) [ Total Sheets fjp 



EL471682541US 



:0 



Assistant Commissioner for Pater**^^^ 
AUUHLSS TO: Box Patent Application Vl^^ 
Washington, D C 20231 oo^ 



7 - EZl CD-ROM or CD-R in duplicate, large table or 

Computer Program {Appendix) 
8. Nucleotide and/or Amino Acid Sequence Submission 
{if applicable, all necessary) 

a. Computer Readable Form (CRF) 

b. Specification Sequence Listing on: 

i. □ CD-ROM or CD-R (2 copies); or 
i f.D paper 

c. [ [ Statements verifying identity of above copies 



Oath or Declaration 



□ 



I Total Pages f I ] 



Newly executed (original or copy) 



j I Copy from a prior application (37 CFR 1.63 (d» 
1 1 (for continuation/divisional with Box 1 7 completed) 

i, □ DELETION OF INVENTORY) 

Signed statement attached deleting inventory 
named in the prior application, see 37 CFR 
1.63(d)(2) and 1.33(b). 

I I Application Data Sheet. See 37 CFR 1 .76 



ACCOMPANYING APPLICATION PARTS 



10. □ 

12. □ 

13. □ 

14. B 

15. □ 
16. 



Assignment Papers (cover sheet & documents)} 

37 CFR 3.73(b) Statement I j Power-of 

(when there is an assignee) ' — ' Attorney 

English Translation Document (if applicable) 

Information Disclosure I | Copies of IDS 

Statement {1DS)/PT0-1449 1 ' Citations 

Preiiminary Amendment 

Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 

Certified Copy of Priority Document(s) 
(if foreign priority is claimed) 

Other: M. .G@ST-... OF 



1 7 if a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in a preiiminary amendment 
or m an Application Data Sheet under 37 CFR 1.76: ' 

□ Cantmualion □ Divisional Q Continuation-in-part {CIP) °* P r| or application No,: , , / 



Prior application information: 



Group I Art Unit: _ 



For CONTINUATION OR DIVISIONAL APRS only: The entira disclosure of the prior application, from which an oath or declaration is supplied under 
Box 5b, is cons.dered a part of the disclosure of the accompanying continuation or divisional application and is hereby incorporated by reference 
The incorporate can_only be relied upon when a portion has been inadvertently omitted from the submitted application parts. 



18. CORRESPONDENCE ADDRESS 



i ! Customer Number or Bar Code Label 



(X | Correspondence address below 



Name 



Address 



City 



Country 



Name (Print/Type) 



^ Signature 



STEPHEN E. BCNDUBA, ESQ. 



DQRITY & MANNING, P.A. 



P.O. BOX 1449 



GREENVILLE 



USA 



State 



Telephone 



SC 



Zip Code £9602-1449 



864-271-1592 



Fax [ 233-7342 



STEPHEN E. BONDURA 



Registration No. (Attorney/Agent) 



35,070 



Date 



Burden Hour Statement: Thts form is estimated to ?ake 0.2 H6urs to complete. Time will vary depending upon the needs of the individual case. An* comments on 

owTTn ITqK?^ ^S^^^ITJ/ h ^" ld be S8nt l ° the Chlef lnf ° fmation °* fic ^ U.S. Patent and Trademark Office, Washington, DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Box Patent Application 
Washington. DC 20231. 



PATENT APPLICATION 
ATTORNEY DOCKET NO.: KCX-224 (15065) 

UNITED STATES PATENT APPLICATION 
for 

A FILTRATION DEVICE 
of 

BRUCE S. WILLIAMSON 
MICHAEL S. BRUNNER 



PATENT APPLICATION 
ATTORNEY DOCKET NO,: KCX-224 (15065) 
TITLE OF THE INVENTION 

A FILTRATION DEVICE 
PRIORITY CLAIM 

The present application hereby claims priority based on Provisional 
Application Serial No. 60/171,032, filed December 16, 1999. 

FIELD OF THE INVENTION 

The present invention relates to a filtration device. More specifically, the 
present invention relates to a fluid filter constructed from filter media that is 
wound in spiral fashion about an apertured core and that may be structured to 
achieve a low pressure drop and high efficiency during fluid filtration. 

BACKGROUND OF THE INVENTION 

Filters are used daily to remove constituents from a variety of fluids. Filter 
usage varies in scale and the nature of the application. For example, filters may 
be used in an automobile to remove undesired constituents from the fuel before 
the constituents damage the engine. Filters may be used by industry to recover 
a desired constituent from a fluid stream, such as the filtration of a process 
stream to recover an expensive catalyst. In addition, a fluid may be filtered to 
remove more than just one constituent. In such case, a filter with multiple stages 
or with multiple filter media, each capable of removing a different constituent, 
may be employed. 



Filters are also used in the treatment of water intended for human 
consumption and use, where the water is expected to be either free of harmful 
constituents or contain concentrations of such constituents that are below 
harmful levels. To provide water for use in homes and businesses, 
municipalities may utilize industrial scale processes in an effort to eliminate or 
reduce harmful constituents present in water drawn from large, naturally 
occurring water sources. Water is also frequently obtained on a smaller scale 
from wells and springs and usually without any treatment prior to consumption. 

Unfortunately, the cleanliness of a particular water supply is sometimes 
questionable. The consistency and efficiency of treatment by municipalities may 
vary due to numerous factors such as heavy rainfall, equipment failures, and 
usage levels. Depending upon the seriousness of a variation in treatment, a 
municipality may be forced to notify its users that further treatment of the water 
supplied, e.g. boiling, is required at the point-of-use before consumption or use 
is safe. Water obtained directly from a natural source may also become suspect 
depending upon environmental conditions near the source. Wells and springs 
can become contaminated due to rain water run-off washing a contaminant into 
the source. 

Various fluid filtration devices have been developed. For example, in the 
area of water filtration, devices range from those located at the point-of-use (e.g. 
the spigot of a kitchen sink, gravity-flow dispensers such as water pitchers, and 



low-pressure dispensers such as sports bottles) to the generally bulkier point-of- 
entry units hidden from view within the plumbing of a home or office. 

Current filtration devices may require a large pressure drop or residence 
time to operate effectively. For example, current industrial filters may require 
that the pressure of the unfiltered fluid supplied to the filter be at a certain level 
before the filter will produce filtered fluid at a rate that is practical. Similarly, 
current water filtration devices may require either a source of unfiltered water 
above an operable minimum pressure, or may require a lengthy residence time 
for the unfiltered water to flow through the filter. 

Filters with a large pressure drop may be more expensive to use because 
of the energy required to pressurize the unfiltered fluid or because of the time 
spent during the filtration process. In addition, filters with a large pressure drop 
may cause the system in which they are installed to function improperly or less 
efficiently. For gravity flow systems, a large pressure drop filter may be 
inoperable under current technology. The installation of additional equipment or 
modifications of the existing system may be necessary to circumvent the 
pressure drop problem. 

For example, point-of-use water filtration systems exist for installation with 
a conventional sink. These systems are generally installed under the sink or at 
the end of the faucet. Such systems may occupy space normally used for 
storage or, in the case of installations at the faucet end, may consume space 
needed while using the sink for cleaning, food preparation, and the like. Many 



conventional sinks include a water sprayer and installation of a filter into the 
sprayer could result in a savings of space. However, depending upon the 
pressure of water supplied to the sink, the water sprayer may not operate 
properly if a filter is used in conjunction with the water sprayer. 

The faucet assembly of a conventional sink typically includes a shuttle 
valve within the assembly. When the water sprayer is activated, the shuttle 
valve operates by water pressure to direct water flow away from the faucet and 
to the water sprayer. However, if a water filter requiring a large pressure drop is 
added to the sprayer or the flexible conduit generally connecting the water 
sprayer to the faucet assembly, the shuttle valve may not operate to direct flow 
to the sprayer. 

Therefore, a need exists for a fluid filter that may remove constituents 
from a fluid stream. More specifically, there exists a need for a fluid filter that 
may remove constituents from a fluid stream while occupying a minimum of 
space. Even more desirably, there exists a need for a fluid filter that also 
minimizes the pressure drop incurred during the filtration process. 

SUMMARY OF THE INVENTION 

The present invention is a directed to a filter created by winding filter 
media about an apertured core to create a filtration device with a spirally wound 
filter media. The filter media may also be structured to achieve a low pressure 
drop during fluid filtration. By varying the structure, order, and number of layers 
formed by wrapping the filter media, embodiments of the present invention may 



be tailored to meet specific applications and to remove specific undesired 
constituents in a prescribed order. 

In addition, because of the low pressure drop across the filtration device 
that may be achieved with certain embodiments, the present invention has 
application beyond the scope of existing higher pressure drop filters. For 
example, as explained above, the faucet assembly provided with a conventional 
sink generally includes a shuttle valve within the faucet assembly. The shuttle 
valve serves to direct flow away from the faucet and to the water sprayer during 
use of the sprayer. However, unless the existing water supply pressure is 
relatively high, the shuttle valve may not function properly when a high pressure 
drop filter is configured with the water sprayer. Embodiments of the present 
invention may be used in conjunction with a water sprayer to provide filtered 
water at a pressure drop that does not prevent the shuttle valve from operating 
properly. In addition, because of the low pressure drop achievable with certain 
embodiments, the present invention may be used in gravity flow systems where 
the current technology may be inoperable or time consuming. 

The present invention is not limited to water filtration. Rather, the filtration 
device may be used in any fluid filtration process. Moreover, for those filter 
applications requiring a low pressure drop filter and the ability to remove 
particular constituents, the present invention provides a novel solution. 

In certain embodiments, a filtration device includes an unfiltered fluid inlet 
surface, through which unfiltered fluid may enter the filtration device. The 
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unfiltered fluid inlet surface is in fluid communication with a first filter media. The 
first filter media is spirally wound around a core. The first filter media is 
positioned with respect to the unfiltered fluid inlet surface such that unfiltered 
fluid entering the filtration device through the unfiltered fluid inlet surface will 
flow radially inward and the through the first filter media. 

The core, about which the first filter media is wound, may be cylindrically 
shaped and has a surface that defines apertures throughout the surface of the 
core. The apertures are spaced intermittently about the surface of the core so 
that filtered fluid from the first filter media may flow radially inward from the first 
filter media and into the core by flowing through the apertures. The core has a 
first end and a second end. The first end is open and in fluid communication 
with a filtered fluid outlet. The second end is closed to prevent the flow of fluid 
through the second end. Accordingly, filtered fluid from the apertures in the 
surface of the core may flow through the first end of the core and exit the 
filtration device through the filtered fluid outlet. 

The present invention exists in various embodiments that may be 
practiced by those skilled in the art using the teachings found herein. By way of 
example only, additional filter media may be spirally wrapped around the first 
filter media. The filtration device may include as many additional filter media, 
wrapped in spiral fashion, as space and the available unfiltered fluid pressure 
will allow. Different filter media may be arranged in a specific order to effect 
filtration of several undesired constituents using a particular sequence. Also, an 



individual filter media may be wrapped several times in spiral fashion to create 
more than one layer of the individual filter media. In this fashion, the fluid must 
pass through multiple layers of the filter media as the fluid flows radially inward 
to the core. 

The above described embodiments operate to filter a fluid moving from 
the outer surface of the filtration device to its core. However, the filtration device 
may also be used to filter a fluid that is introduced into the core of the filter such 
that the fluid flows radially outward within the filter towards the surface of the 
filter. As with the above, multiple layers of filter media may also be used with 
this embodiment to remove undesired constituents in a select sequence. 

Various filter media may be used within the filtration device. The filter 
media must have sufficient flexibility to be wrapped in spiral fashion. Filter 
media, such as layers of, or laminates of, activated carbon, nonwovens, 
spunbonded webs, meltblown webs, and charge-modified materials, may be 
used in the present invention as described. 

These and other features, aspects and advantages of the present 
invention will become better understood with reference to the following 
description and appended claims. The accompanying drawings, which are 
incorporated in and constitute a part of this specification, illustrate an 
embodiment of the invention and, together with the description, serve to explain 
the principles of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of an embodiment of the present invention; 

Figure 2 is a perspective view of an embodiment of the present invention; 

Figure 3 is an exploded and partial cross-sectional view of an 
embodiment of the present invention; and 

Figure 4 is a perspective and partial cross-sectional view of an 
embodiment of the present invention installed into the water sprayer attached to 
the faucet assembly of a conventional sink. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference now will be made in detail to the embodiments of the invention, 
one or more examples of which are set forth below. Each example is provided 
by way of explanation of the invention, not limitation of the invention. In fact, it 
will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the scope 
or spirit of the invention. For instance, features illustrated or described as part 
of one embodiment, can be used on another embodiment to yield a still further 
embodiment. Thus, it is intended that the present invention cover such 
modifications and variations as come within the scope of the appended claims 
and their equivalents. Other objects, features and aspects of the present 
invention are disclosed in or are obvious from the following detailed description. 
It is to be understood by one of ordinary skill in the art that the present 



discussion is a description of exemplary embodiments only, and is not intended 
as limiting the broader aspects of the present invention. 

As used herein, the words "faucet assembly" mean a typical valve 
assembly installed in a conventional sink that generally includes a mixing base 
containing a cold water valve, a hot water valve, a spigot, a water sprayer 
connected to the mixing base of the faucet assembly by a flexible conduit, and a 
shuttle valve for directing the flow of water to the water sprayer when it is 
activated. An exemplary faucet assembly is depicted in Figure 4. A faucet 
assembly could be used to dispense a fluid other than water. This definition and 
the present invention are not limited to water use only. 

The words "low pressure drop," when used herein to describe filters for 
use with the water sprayer of a faucet assembly, mean a pressure drop that will 
allow the shuttle valve to operate properly at the water pressures generally 
provided to a conventional sink. 

As used herein, the term "nonwoven web" means a web or fabric having a 
structure of individual fibers or threads which are interlaid, but not in an 
identifiable manner as in a knitted or woven fabric. Nonwoven webs generally 
may be prepared by methods which are well known to those having ordinary skill 
in the art. Examples of such processes include, by way of illustration only, 
meltblowing, coforming, spunbonding, carding and bonding, air laying, and wet 
laying. Meltblowing, coforming, and spunbonding processes are exemplified by 
the following references, each of which is incorporated herein by reference: 
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(a) meltblowing references include, by way of example, U.S. Patent 
Nos. 3,016,599 to R. W. Perry, Jr., 3,704,198 to J. S. Prentice, 3,755,527 to J. P. 
Keller et al., 3,849,241 to R. R. Butin et al., 3,978,185 to R. R. Butin et al., and 
4,663,220 to T. J. Wisneski et al. See, also, V. A. Wente, "Superfine Thermo- 
plastic Fibers", Industrial and Engineering Chemistry , Vol. 48, No. 8, pp. 1342- 
1346 (1956); V. A. Wente et al., "Manufacture of Superfine Organic Fibers", 
Navy Research Laboratory, Washington, D.C., NRL Report 4364 (111437), 
dated May 25, 1954, United States Department of Commerce, Office of 
Technical Services; and Robert R. Butin and Dwight T. Lohkamp, "Melt Blowing - 
A One-Step Web Process for New Nonwoven Products", Journal of the 
Technical Association of the Pulp and Paper Industry . Vol. 56, No.4, pp. 74-77 
(1973); 

(b) coforming references include U.S. Patent Nos. 4,100,324 to R. A. 
Anderson et al. and 4,118,531 to E. R. Hauser; and 

(c) spunbonding references include, among others, U.S. Patent Nos. 
3,341 ,394 to Kinney, 3,655,862 to Dorschner et al., 3,692,618 to Dorschner et 
al., 3,705,068 to Dobo et al., 3,802,817 to Matsuki et al., 3,853,651 to Porte, 
4,064,605 to Akiyama et al., 4,091,140 to Harmon, 4,100,319 to Schwartz, 
4,340,563 to Appel and Morman, 4,405,297 to Appel and Morman, 4,434,204 to 
Hartman et al., 4,627,811 to Greiser and Wagner, and 4,644,045 to Fowells. 

A "nonwoven charge-modified microfiber glass web" may be prepared 
from a fibrous web which incorporates glass fibers having a cationically charged 
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coating thereon. Generally, such microfibers would be glass fibers having a 
diameter of about 10 microns or less. The coating includes a functionalized 
cationic polymer which has been crosslinked by heat; in other words, the 
functionalized cationic polymer has been crosslinked by heat after being coated 
onto the glass fibers. Such fibrous filter is prepared by a method which involves 
providing a fibrous filter which includes glass fibers, passing a solution of a 
functionalized cationic polymer crosslinkable by heat through the fibrous filter 
under conditions sufficient to substantially coat the fibers with the functionalized 
cationic polymer, and treating the resulting coated fibrous filter with heat at a 
temperature and for a time sufficient to crosslink the functionalized cationic 
polymer present on the glass fibers. The functionalized cationic polymer may be 
an epichlorohydrin-functionalized polyamine or an epichlorohydrin-functionalized 
polyamido-amine. 

In general, when used as a filter media, a "charge-modified microfiber 
glass web" will contain at least about 50 percent by weight of glass fibers, based 
on the weight of all fibers present in the filter media. In some embodiments, 
essentially 1 00 percent of the fibers will be glass fibers. When other fibers are 
present, however, they generally will be cellulosic fibers, fibers prepared from 
synthetic thermoplastic polymers, or mixtures thereof. 

As used herein, the terms "cationically charged" in reference to a coating 
on a fiber, particle, or web of fibers and "cationic" in reference to the 
functionalized polymer mean the presence in the respective coating and polymer 
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of a plurality of positively charged groups. Thus, the terms "cationically charged" 
and "positively charged" are synonymous. Such positively charged groups 
typically will include a plurality of quaternary ammonium groups, but they are not 
necessarily limited thereto. 

The term "functionalized" is used herein to mean the presence in the 
cationic polymer of a plurality of functional groups, other than the cationic 
groups, which are capable of crosslinking when subjected to heat. Thus, the 
functional groups are thermally crosslinkable groups. Examples of such 
functional groups include epoxy, ethylenimino, and episulfido. These functional 
groups readily react with other groups typically present in the cationic polymer. 
The other groups typically have at least one reactive hydrogen atom and are 
exemplified by amino, hydroxy, and thiol groups. It may be noted that the 
reaction of a functional group with another group often generates still other 
groups which are capable of reacting with functional groups. For example, the 
reaction of an epoxy group with an amino group results in the formation of a p- 
hydroxyamino group. 

Thus, the term "functionalized cationic polymer" is meant to include any 
polymer which contains a plurality of positively charged groups and a plurality of 
other functional groups which are capable of being crosslinked by the 
application of heat. Particularly useful examples of such polymers are 
epichlorohydrin-functionalized polyamines and epichlorohydrin-functionalized 
polyamido-amines. Both types of polymers are exemplified by the Kymene® 
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resins which are available from Hercules Inc., Wilmington, Delaware. Other 
suitable materials include cationically modified starches, such as RediBond, from 
National Starch. 

As used herein, the term "thermally crosslinked" means the coating of the 
functionalized cationic polymer has been heated at a temperature and for a time 
sufficient to crosslink the above-noted functional groups. Heating temperatures 
typically may vary from about 50°C to about 150°C. Heating times in general are 
a function of temperature and the type of functional groups present in the 
cationic polymer. For example, heating times may vary from less than a minute 
to about 60 minutes or more. 

As discussed briefly above, a nonwoven charge-modified meltblown web 
may consist of hydrophobic polymer fibers, amphiphilic macromolecules 
adsorbed onto at least a portion of the surfaces of the hydrophobic polymer 
fibers, and a crosslinkable, functionalized cationic polymer associated with at 
least a portion of the amphiphilic macromolecules, in which the functionalized 
cationic polymer has been crosslinked. Crosslinking may be achieved through 
the use of a chemical crosslinking agent or by the application of heat. Desirably, 
thermal crosslinking, i.e., the application of heat, will be employed. In general, 
the amphiphilic macromolecules may be of one or more of the following types: 
proteins, polyvinyl alcohol), monosaccharides, disaccharides, polysaccharides, 
polyhydroxy compounds, polyamines, polylactones, and the like. Desirably, the 
amphiphilic macromolecules will be amphiphilic protein macromolecules, such as 
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globular protein or random coil protein macromolecules. For example, the 
amphiphilic protein macromolecules may be milk protein macromolecules. The 
functionalized cationic polymer typically may be any polymer which contains a 
plurality of positively charged groups and a plurality of other functional groups 
which are capable of being crosslinked by, for example, chemical crosslinking 
agents or the application of heat. Particularly useful examples of such polymers 
are epichlorohydrin-functionalized polyamines and epichlorohydrin- 
functionalized polyamido-amines. Other suitable materials include cationically 
modified starches. 

The nonwoven charge-modified meltblown web may be prepared by a 
method which involves providing a fibrous meltblown filter media which includes 
hydrophobic polymer fibers, passing a solution containing amphiphilic 
macromolecules through the fibrous filter under shear stress conditions so that 
at least a portion of the amphiphilic macromolecules are adsorbed onto at least 
some of the hydrophobic polymer fibers to give an amphiphilic macromolecule- 
coated fibrous web, passing a solution of a crosslinkable, functionalized cationic 
polymer through the amphiphilic macromolecule-coated fibrous web under 
conditions sufficient to incorporate the functionalized cationic polymer onto at 
least a portion of the amphiphilic macromolecules to give a functionalized 
cationic polymer-coated fibrous web in which the functionalized cationic polymer 
is associated with at least a portion of the amphiphilic macromolecules, and 
treating the resulting coated fibrous filter with a chemical crosslinking agent or 
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heat. Desirably, the coated fibrous filter will be treated with heat at a 
temperature and for a time sufficient to crosslink the functional ized cationic 
polymer. 

In general, the present invention relates to a filtration device. More 
specifically, the present invention is directed to a fluid filter that is constructed 
from filter media wound into spiral layers around a core. The core is cylindrically 
shaped and has apertures within the surface through which fluid may flow. The 
core is open to fluid flow on one end, and closed to fluid flow on the other end. 
The filter may be used to filter a fluid flowing through the filter in either of two 
directions: The fluid may flow radially inward from the surface of the filter to the 
core; alternatively, the fluid may flow radially outward from the core to the 
surface of the filter. Multiple layers of filter media may be used to remove 
different undesired constituents from the unfiltered fluid. Additionally, by varying 
the structure, order, and number of layers formed by wrapping the filter media, 
embodiments of the present invention may be tailored to meet specific 
applications, to remove specific undesired constituents in a prescribed order, 
and to achieve a filter with a low pressure drop. The dimensions of the filtration 
device and the filter media used in its construction may also be varied to achieve 
a filter with a low pressure drop. 

Fig. 1 depicts an embodiment of the present invention in which the arrows 
are used to indicate a fluid flowing in a direction that is radially inward. In this 
embodiment, unfiltered fluid enters the filtration device 10 through an unfiltered 
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fluid inlet surface 12. The unfiltered fluid is then filtered as it flows through 
layers of filter media 14. Filtered fluid then flows through apertures 16 spaced 
intermittently in the surface of a core 18. Filtered fluid exits the filtration device 
10 through a filtered fluid outlet 20. 

In another embodiment of the present invention, as depicted in Fig. 2, the 
fluid flows in a direction that is radially outward as indicated by the arrows. In 
this embodiment, unfiltered fluid enters the filtration device 110 through the 
unfiltered fluid inlet 112. The unfiltered fluid then flows through the apertures 
1 1 6 spaced intermittently in the surface of the core 118. Unfiltered fluid from the 
apertures 1 16 is then filtered as it flows through the layers of filter media 114. 
Filtered fluid then exits the filtration device 1 10 by flowing through the filtered 
fluid outlet surface 120. 

Fig. 3 is an cross-sectional view of an embodiment of the present 
invention in which four different filter media are used for filtration. For flow that 
is radially inward, a filtration device 310 includes an unfiltered fluid inlet surface 
31 2, through which unfiltered fluid may enter the filtration device 31 0. A first 
filter media 314 is in fluid communication with the unfiltered fluid inlet surface 
312. The first filter media 314 is spirally wound and is positioned so that 
unfiltered fluid entering the filtration device 310 through the unfiltered fluid inlet 
surface 312 is directed to flow radially inward and through the first filter media 
314. 
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The filtration device 310 includes a core 318 that is cylindrically shaped 
and has a surface defining apertures 316 that are spaced intermittently 
throughout the surface. The core 318 is in fluid communication with the spirally 
wound first filter media 314 and is positioned with respect thereto such that 
filtered fluid flowing radially inward from the first filter media 314 flows through 
the apertures 316 and into the core 318. The core 318 has a first end 322 and a 
second end 324. The first end 322 is open so that the filtered fluid may exit the 
core 318 through a filtered fluid outlet 320 that is in fluid communication with the 
core 31 8. The second end 324 is closed to prevent the flow of fluid through the 
second end 324 and to direct the flow of fluid to the first end 322. 

Accordingly, during fluid filtration, the unfiltered fluid enters the filtration 
device 310 through the unfiltered fluid inlet surface 312. The unfiltered fluid 
flows though the unfiltered fluid inlet surface 312 and into the first filter media 
314. Undesired constituents may be removed as the fluid passes through the 
first filter media 314. Filtered fluid from the first filter media 314 then enters the 
core 31 8 through the apertures 316. The filtered fluid may then flow from the 
first end 322 of the core 318 and exit the filtration device 310 through the filtered 
fluid outlet 320. 

Referring again to Fig. 3, the unfiltered fluid inlet surface 312 may be the 
surface of the layer of filter media located on the outside of the filtration device 
as shown in Fig 3. Alternatively, the unfiltered fluid inlet surface 312 may 
consist of a layer of material that holds the spirally wrapped filter media in a 
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spiral shape around the core 318. For example, the unfiltered fluid inlet surface 
312 may be constructed from a plastic mesh having large apertures through 
which the unfiltered fluid may flow. For the embodiment such as described 
above with Fig. 3 where unfiltered fluid flows radially inward, installations of the 
filtration device 310 must provide for unfiltered fluid flow to the unfiltered fluid 
inlet surface 312. 

The first filter media 314 may be constructed from any filter media 
capable of being wrapped in spiral fashion. The filter media 314 may be 
constructed from a single material or may be constructed as a laminate of 
different materials. A variety of filter media are available which will filter specific 
undesired constituents from a fluid stream and which may be wrapped into 
spirals. 

For example, one particular filter media that may be employed in the 
present invention is a media manufactured by K-X Industries under the name of 
PLEKX. This filter media includes three layers: A charge-modified layer is 
laminated onto both the top and bottom of a layer containing activated carbon. 
The thickness of the entire laminate is on the order of 0.050 inches. This filter 
media is flexible enough to be wrapped into spirals for the present invention. 
The PLEKX material may be used in water filtration applications where the 
activated carbon may remove strong odors and tastes from water. More 
specifically, activated charcoal may remove chlorine and sediment from water. 
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For those applications involving water filtration, the first filter media 314 
may also be constructed from a filter media that removes, captures, kills, or 
deactivates microorganisms. Examples of materials that may be used for first 
filter media 314 are microporous materials such as a nonwoven meltblown web, 
a nonwoven microfiber glass web or various charge-modified media such as a 
nonwoven charge-modified meltblown web or a nonwoven charge-modified 
microfiber glass web. Various non-web materials may also be used including 
coated calcite, diatomaceous earth, or other particles. These materials are 
provided by way of example only; for water filtration, other filter media may be 
utilized for this first filter media 314 that kill or deactivate the microorganisms, 
provided these materials can be formed into a spiral shape. Generally, if 
microporous materials are employed for water filtration, such materials may have 
pore sizes that are 20 microns or less in size, and in some embodiments, pore 
sizes that are 10 microns or less in size. In other embodiments, the microporous 
materials will have a maximum pore size of 7.5 microns. These includes various 
microfiber glass configurations as well as various nonwoven webs. 

In additional embodiments of the present invention, additional spirally 
wrapped filter media may be added to the filtration device 31 0. For example, 
referring again to Fig. 3, an embodiment may include a second filter media 326 
in fluid communication with the unfiltered fluid inlet surface 312. The second 
filter media 326 is spirally wound around the first filter media 314 so that fluid 
flowing from the unfiltered fluid inlet surface 312 flows radially inward through 
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the second filter media 316 and into the first filter media 314. The second filter 
media 326 may be wrapped several times around the first filter media 314, or 
may include a single wrap as depicted in Fig. 3. The second filter media 326 
may be constructed from the same materials as other filter media in the filter, or 
may be constructed from a different material designed to remove different 
constituents than the other filter media. 

Referring again to Fig. 3, an embodiment may include a third filter media 
328 in fluid communication with the unfiltered fluid inlet surface 312. The third 
filter media 328 is spirally wound around the second filter media 326 so that fluid 
flowing from the unfiltered fluid inlet surface 312 flows radially inward through 
the third filter media 328 and into the second filter media 326. The third filter 
media 328 may be wrapped several times around the second filter media 326 as 
depicted in Figure 3, or may include a single wrap as depicted with the second 
filter media 326. The third filter media 328 may be constructed from the same 
materials as other filter media in the filter, or may be constructed from a different 
material designed to remove different constituents than the other filter media. 

Similarly, and as depicted again in Fig. 3, an embodiment may include a 
fourth filter media 330 in fluid communication with the unfiltered fluid inlet 
surface 312. The fourth filter media 330 is spirally wound around the third filter 
media 328 so that fluid flowing from the unfiltered fluid inlet surface 312 flows 
radially inward through the fourth filter media 330 and into the third filter media 
328. The fourth filter media 330 may be wrapped several times around the third 
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filter media 328 as depicted in Figure 3, or may include a single wrap as 
depicted with the second filter media 326. The fourth filter media 330 may be 
constructed from the same materials as other filter media in the filter, or may be 
constructed from a different material designed to remove different constituents 
than the other filter media. 

Additional layers of different spiral wound filter media may be added in 
addition to the four described in the above using the teachings contained herein. 
Each layer of filter media may be constructed from a new material, or may be the 
same as the other layers of filter media. Also, the additional layers of filter 
media may not be spirally wrapped. For example, a layer of filter media in the 
form of beads or particles may be added at the interior or exterior of the first filter 
media 314. Similarly, such a filter media could be used within the layers of 
spirally wound filter media. These serve only as a few examples; multiple 
variations are possible using the teachings disclosed herein. 

The core 318 forms the center or base of the filtration device 310 about 
which the filter media may be wrapped. The core 318 may be constructed of any 
material suitable for the particular filtering application desired. Accordingly, the 
core may be constructed from various metals, plastics, or the like. The 
apertures 316 that are intermittently spaced in the surface of the core 318 may 
be circular, as shown in Fig. 3, or may be shaped as desired provided the flow of 
filtered fluid through the surface of the core 318 is not impeded and the core 318 
remains dimensionally stable. The core 318 may have only one aperture or may 
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have multiple apertures that are not intermittently spaced. Finally, the core 318 
need not be cylindrically-shaped. By way of example only, the core 31 8 may 
take the shape of a sphere, cone, rectangle, square, and the like. 

The pressure drop imparted by the filtration device 310 may be affected 
by the identity and construction of the filter media selected. For example, a filter 
media having a relatively small pore size and large thickness may create a 
greater pressure drop than one with larger pores of smaller thickness. In 
addition, the pressure drop may also be affected by the number of spirals used 
within the filter. For example, each individual filter media may be wrapped into 
spirals that create several layers through which the fluid flows during filtration. 
Additionally, each additional filter media adds additional layers to the filter. 
Generally, each additional layer formed by a spiral increases the pressure drop 
that may be expected during filtration. Thus, the pressure drop achieved by the 
filter may be manipulated by varying the identity of the filter media, the 
construction of the filter media, or the construction of the spirally wound filter 
from the filter media. 

The present invention is not limited to the relative dimensions depicted in 
Fig. 3. The height, length, and diameter of the filtration device 310 may be 
varied depending upon the application. Generally, changing these dimensions 
may also affect the pressure drop across the filter as well as the useful life of the 
filter media. 
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Fig. 4 depicts an embodiment of the present invention installed into the 
water sprayer connected to the faucet assembly of a conventional sink. A low 
pressure drop, filtration device 10 is located in a water sprayer 100. Unfiltered 
water is provided to the water sprayer 1 00 from a faucet assembly 1 02 by a 
flexible conduit 104. The faucet assembly 102 is installed into a conventional 
sink 106. Accordingly, the low pressure drop, filtration device may be used in 
conjunction with the faucet assembly 102 of a conventional sink 106 to provide 
filtered water. 

Generally, the faucet assembly 102 includes a shuttle valve within the 
assembly. When the user opens either of the supply valves 1 08 of the faucet 
assembly, the shuttle valve directs the flow of unfiltered water to the water outlet 
1 07 of the faucet or spigot 1 09. When the user activates the water sprayer 1 00, 
the shuttle valve automatically redirects the flow of unfiltered water to the 
sprayer 100. Proper operation of the shuttle valve is dependent upon the water 
pressure and flow rate of the water supply. 

Fluid filtration may introduce some degree of pressure drop in any given 
fluid stream being filtered regardless of whether it involves filtration with the 
present invention or any other currently available filter. As a result, the shuttle 
valve within the faucet assembly 102 of a conventional sink 106 may not function 
properly when an additional pressure drop is introduced into the water sprayer 
1 00 because the pressure of the existing water supply may not be sufficient. The 
present invention includes embodiments to circumvent this limitation of the 
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conventional shuttle valve by providing a filtration device 10 that may be 
configured for use with the water sprayer 100 at a pressure drop that does not 
interfere with the proper operation of the shuttle valve. For example, using the 
filter media manufactured by K-X Industries under the name of PLEKX as 
described above, pressure drops as low as 3 pounds per square inch are 
obtainable with embodiments of the present invention that are also suitable for 
use in water filtration. This low pressure drop does not affect the proper 
operation of the shuttle valve at the water pressures typically provided to the 
conventional faucet assembly 102. Accordingly, the low pressure drop, filtration 
device of the present invention may be structured into the water sprayer 100 or 
flexible conduit 1 04 of a conventional sink 106 such that filtered water may be 
provided from the water sprayer 100. 

Although preferred embodiments of the invention have been described 
using specific terms, devices, and methods, such description is for illustrative 
purposes only. The words used are words of description rather than of 
limitation. It is to be understood that changes and variations may be made by 
those of ordinary skill in the art without departing from the spirit or the scope of 
the present invention, which is set forth in the following claims. In addition, it 
should be understood that aspects of the various embodiments may be 
interchanged both in whole or in part. Therefore, the spirit and scope of the 
appended claims should not be limited to the description of the preferred 
versions contained therein. 
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WHAT IS CLAIMED IS: 

1 . A filtration device, comprising: 

an unfiltered fluid inlet surface, through which unfiltered fluid may enter 
the filtration device; 

a first filter media in fluid communication with the unfiltered fluid inlet 
surface, said first filter media being spirally wound and being positioned with 
respect to said unfiltered fluid inlet surface so that unfiltered fluid entering the 
filtration device through the unfiltered fluid inlet surface is directed to flow 
radially inward and through the first filter media; 

a core in fluid communication with the first filter media, said core having a 
surface that defines apertures, said core being positioned with respect to said 
spirally wound first filter media so that filtered fluid flowing radially inward from 
the first filter media flows into the core, said core having a first end and a second 
end with said first end being open so that filtered fluid may exit the core and with 
said second end being closed so that the flow of fluid through the second end is 
prevented; and 

a filtered fluid outlet in fluid communication with the first end of the core 
so that filtered fluid flowing from the first end of the core exits the filtration device 
through the filtered fluid outlet. 

2. A filtration device as in claim 1 , further comprising a second filter 
media in fluid communication with the unfiltered fluid inlet surface, said second 
filter media being spirally wound around the first filter media so that fluid flowing 
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from the unfiltered fluid inlet surface flows radially inward through the second 
filter media and into the first filter media. 

3. A filtration device as in claim 2, wherein the first filter media 
comprises activated carbon and the second filter media comprises a charge- 
modified material. 

4. A filtration device as in claim 3, wherein the filtration device is 
configured for installing into a water sprayer of a conventional sink assembly so 
that filtered water may be provided from the sprayer. 

5. A filtration device as in claim 2, further comprising a third filter media 
in fluid communication with the unfiltered fluid inlet surface, said third filter media 
being spirally wound around the second filter media so that fluid flowing from the 
unfiltered fluid inlet surface flows radially inward through the third filter media 
and into the second filter media. 

6. A filtration device as in claim 5, further comprising a fourth filter 
media in fluid communication with the unfiltered fluid inlet surface, said fourth 
filter media being spirally wound around the third filter media so that fluid flowing 
from the unfiltered fluid inlet surface flows radially inward through the fourth filter 
media and into the third filter media. 

7. A filtration device as in claim 1 , further comprising a second filter 
media in fluid communication with the unfiltered fluid inlet surface, said second 
filter media positioned so that fluid flowing from the unfiltered fluid inlet surface 
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flows radially inward through the second filter media and into the first filter 
media. 

8. A filtration device as in claim 1 , wherein said core is cylindrically 
shaped. 

9. A filtration device as in claim 1 , wherein the first filter media 
comprises activated carbon. 

1 0. A filtration device as in claim 9, wherein the filtration device is 
configured for installing into a water sprayer of a conventional sink assembly so 
that filtered water may be provided from the sprayer. 

11. A filtration device as in claim 1 , wherein the first filter media 
comprises a laminate of filter media. 

1 2. A filtration device as in claim 1 , wherein the filtration device is 
configured for installing into a water sprayer of a conventional sink assembly so 
that filtered water may be provided from the sprayer. 

13. A filtration device, comprising: 

an unfiltered fluid inlet, through which unfiltered fluid may enter the 
filtration device; 

a core in fluid communication with the unfiltered fluid inlet, said core 
having a surface defining apertures therein so that unfiltered fluid may flow from 
the unfiltered fluid inlet and radially outward through the core; 
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said core having a first end and a second end, wherein said first end is 
open so that unfiltered fluid may enter the core and wherein said second end is 
closed so that flow of fluid through the second end is prevented; 

a first filter media in fluid communication with the core, said filter media 
being spirally-wound around the surface of the core so that fluid flowing from the 
core may flow radially outward through the apertures and into the first filter 
media; and, 

a filtered fluid outlet surface in fluid communication with the first filter 
media so that filtered fluid from the first filter media may exit the filtration device 
through the filtered fluid outlet surface. 

14. A filtration device as in claim 13, further comprising a second filter 
media in fluid communication with the filtered fluid outlet surface, said second 
filter media being spirally wound around the surface of the first filter media so 
that filtered fluid from the first filter media may flow radially outward, through the 
second filter media, and then may exit the filtration device through the filtered 
fluid outlet surface. 

1 5. A filtration device as in claim 14, wherein the first filter media 
comprises a charge-modified material and the second filter media comprises 
activated carbon. 

16. A filtration device as in claim 15, wherein the filtration device is 
configured for installing into the water sprayer of a conventional sink assembly 
so that filtered water may be provided from the sprayer. 
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1 7. A filtration device as in claim 1 4, further comprising a third filter 
media in fluid communication with the filtered fluid outlet surface, said third filter 
media being spirally wound around the surface of the second filter media so that 
filtered fluid from the second filter media may flow radially outward, through the 
third filter media, and then may exit the filtration device through the filtered fluid 
outlet surface. 

1 8. A filtration device as in claim 1 7, further comprising a fourth filter 
media in fluid communication with the filtered fluid outlet surface, said fourth 
filter media being spirally wound around the surface of the third filter media so 
that filtered fluid from the third filter media may flow radially outward, through the 
fourth filter media, and then may exit the filtration device through the filtered fluid 
outlet surface. 

1 9. A filtration device as in claim 1 3, further comprising a second filter 
media in fluid communication with the filtered fluid outlet surface, said second 
filter media being positioned with respect to the first filter media so that filtered 
fluid from the first filter media may flow radially outward, through the second filter 
media, and then may exit the filtration device through the filtered fluid outlet 
surface. 

20. A filtration device as in claim 13, wherein said core is cylindrically 
shaped. 

21 . A filtration device as in claim 1 3, wherein the first filter media 
comprises activated carbon. 
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22. A filtration device as in claim 1 3, wherein the first filter media 
comprises a laminate of filter media. 

23. A filtration device as in claim 1 3, wherein the filtration device is 
configured for installing into the water sprayer of a conventional sink assembly 
so that filtered water may be provided from the sprayer. 

24. A filtration device, comprising: 

a housing defining an interior volume, an inlet for allowing fluid to be 
filtered to enter the volume, and an outlet for filtered fluid to exit the 
volume; 

a core located within the volume, the core defining a chamber; at least 
one aperture allowing fluid communication through the core and into the 
chamber; and an exit orifice in fluid communication with the outlet; and, 

a spirally wound filtration media located within the volume and configured 
so that fluid entering the volume from the inlet is directed to flow radially inward 
and through the filtration media, through the core, and into the chamber and out 
of the outlet. 

25. A filtration device as in claim 24, wherein the spirally wound 
filtration media comprises activated carbon. 

26. A filtration device as in claim 24, wherein the filtration device is 
configured for installing into a water sprayer of a conventional sink assembly so 
that filtered water may be provided from the sprayer. 
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27. A filtration device as in claim 24, wherein said core is cylindrically 
shaped. 

28. A filtration device as in claim 24, wherein the spirally wound 
filtration media comprises a laminate of filter media. 



ABSTRACT OF THE DISCLOSURE 

The present invention provides a filtration device. The invention employs 
filter media wrapped into spirals about an apertured core. Fluid may flow 
radially inward or radially outward during filtration. Embodiments using multiple 
filter media and embodiments achieving a low pressure drop are also disclosed. 
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